A general method for the evaluation of lattice sums determining the effective parameters in the Hamiltonian of a dipolar magnetic system is described. The anisotropy of the Hamiltonian is examined for crystal structures of tetragonal and hexagonal type. The results are of particular relevance in systems where exchange and any other nondipolar interactions are isotropic. Applications to gadolinium are considered.
is the Jacobi e function of the third kind. aj in (9) denotes the lattice spacing along the jth axis.
The integral in (9) may be divided at a point yo, which is to be chosen to give good convergence of the sums in both parts of the integral. We write 
has been used to obtain a form for Bz(q, x) which will be a rapidly convergent sum when the e function is evaluated term by term.
Finally, the remaining contribution, from the upper range of the integration over y, is r -1+ /2 iqa xay ay Clearly, apart from a simple prefactor, A 2 ( q = 0) and A3 (q=O) are dependent only on the ratio c/a and not on the particular value of a. Similarly, in the remaining lattices considered here, these quantities are dependent only on the ratios b/a and c/a of the orthorhombic sublattices apart from a prefactor. The b/a ratio is, in these cases, fixed by the symmetry of the basal plane.
Thus the anisotropy A' (q=O) -A' (q=O) for any of these lattices can be written as a simple prefactor dependent on a and a "universal" function dependent on c/a. This feature, together with the use of the p~v ectors as in (16), allows the computer program which evaluates the sum to be easily modified for any lattice structure and set of lattice parameters.
We have also examined the anisotropy in the (q=O) (nonsingular) part of A for the lattice relevant to the study of LiTbF4 (Fig. 2) The simple hexagonal lattice (Fig. 3) is decomposed into two orthorhombic sublattices with b = &3a and the close-packed hexagonal lattice (Fig. 4) can then be constructed from two such simple hexagonal lattices. ' In addition to the four systems referred to in the figures, we have also studied the anisotropy as a function of c/a in the body-centered tetragonal and face-centered tetragonal lattices.
In all of the cases studied, one may induce a change in the easy direction of magnetization from the c axis to the basal plane by varying the c/a ratio. In most cases, the point at which this crossover occurs can easily be identified with a higher symmetry of the lattice. For example, the crossover points for the tetragonal and hcp lattices (Figs. 1 and 4) occur when the lattices become simple-cubic and "ideal" (hard-sphere packing) hcp structures, respectively. At the crossover point (c/a =&2) for the LiTbF4 structure shown in Fig. 2 , each of the body-centered tetragonal sublattices acquires the face-centered cubic structure. The LiTbF4 bodycentered tetragonal and face-centered tetragonal lattices all have three points at which the easy direction of magnetization changes. For the body-centered tetragonal and face-centered tetragonal lattice, there are two points at which the easy direction of magnetization changes from the basal plane to the c axis as the c/a ratio de- creases, corresponding to the lattice having either a bcc or fcc structure; however, this change is reversed as the c/a ratio is varied through an intermediate point. (Fig. 4) 
